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\\ lifh itratiiiU patirnl iii whu li .i ia[)i(l ( Init imiI iiniiH di- 
;ttr I t'tlri l i> irquirrd ( ;ls wii li ;usympl miial u \ cnir iculai [irr- 
iiiaiiirr » ntUraclioiiM. it is a*l\isal)ir tn iisr a (losa>:r hinii tn 
iiiitialr Iht'tajjy thai i.s alisorht'd ta[)t(lly ami cninidt'lt'ly 
( )nrf 1 lu' liru^ IS shown to \h' rtl* rt i\ r in a parlirulai patient . 
Ilif (Insane lonii ( an be cliaii^t'd to nwv v\ith rhai .k Irrisl u s 
snmlai lo ii. so thai U'ss-tretjutMii (iosm^ is it'<;iiirr<l and 
(laticiit roniphancr is iinpM>\ oti 

Thf pi t'paialu>n i cpi csrnt rti by ( ' ni Ihr sunir f/os* as A or 
/)' IS |»rohat)l> liol an art t ptaI>U* v\a\ \>> adiiunislfi llus dni^. 
Tiif t(ttal amount of dvu^ ( ' ttiat is »i ttrd is only halt ot tliat 
ot />' (arra-uiidt'i^thr-plasnia cnn rent rat lons-tinic cut-xf, Al U '. 
lor ( ' IS halt ot tlir Al'C Pm K) Thus, it \\(»uid rniuirr twua' 
thr (insr to attain hiood lt'\*'[s t'(]ui\ alt'iit to.1 or H 

Tlir ttt'alincnt ot astlmia wit h I tu'o[ ili>llinr is an ex an if) Ir ni 
vvlui li a rapidly al)S(*[ t>t*d dtisa^t' lonn is astMl to inilialr therapy 
and a prohui^ed-relt^usc dosage tortn is iis*'d tor rnamlcnain e 
ttierapy. Wticn a patient has ;in ac ute ast tuna attack or w(tr.s- 
enm^ ttronehitis that re(iuires brotn'hodilator therapy, it is 
a(ivisat)le t*» use the theophyllme-e! hylenedianime complex 
I aininophyllme ) Tins dosage hum can he administered ei- 
ther uitraveiiously or orally; the lornier sh(tiil(i l)e used to 
initiate treatment in ttie acute astttiuatic patient who requires 
prompt therapy, sotlial neittiera dehiy inactueving thera[)eu- 
tic (ilasiua cnnceiurati(uis nor bioavailability are t'acttirs in the 
initial therapeutic response. 

Following the adininistration of an aiuin(>i)hylline loading 
dose (see under !)i.s!nhu(inn, page 1-\'A). the drug should 
l)e given by continuous intravemius infusion until the acute 
symptoms have sul)si(led, whicli may take to 71:! tiours. In 
tiie jiatient with less-severe symptoms. amino[)liyllme can be 
adnunistered orally four tunes a day. Once the patient's 
condition has impn>ved and an efVective (k)se of theopliylhne 
has been established, then it may l)e [)ossit)le to switch the 
[latient W a prolonged-release h)nuulation for maintenance 
therapy. 

The absorption and bioavailaf)ility of Theodur and JSusiaire, 
two sustained-release ttiert[ihy!line preparations, permit 12- 
hour dosing mter\als: Sl(»-Phyllin t.yrocai)s should Uv given 
every H hours. TIte total daily dose ot the()])liylline that was 
rt'ciuired during mtraxcnous anuiiophslline administration is 
divided uito smaller oral doses given at mter\als a[)propriate 
h>r the characteristic of the preparation in dosage form u.sed. 

\\ IS impoilant to keep in mind tfiat the al)Sorptinn and 
[)lasma-time curve characteristics for these preparations usu- 
ally have been (Established m healtliy volunteers or asthmatic 
patients without other illnesses, i'atieiits who eliminate the- 
ophylline rapidly (te, smokrrs) may have increased dosage 
re(]Uirements. and the do.sage mtenal may liave to be short- 
ened to aviHd recurrent asthmatic symptoms between doses. 

Prolonged-release dosage forms have the additional advan- 
tage that tluct nations in blood Unels of the drug will b*' less 
itian with rapidly absorbed dosage tonus. There is evideiUM' 
h)r some drugs that the reduetion in rapidly changing l)lo(Ki 
le\ els may improve ethcacy and de( rease ad\ erse eflects. 
l"oi example, the dose ot lentanyl or ketamine [e(]Uired to 
mamtaiii anesthesia wa> reduced by nearly :"'(t'^o when the 
drugs were gi\ en b\" continuous ml us ion rather 1 iiaii by inter - 
milteiit bolus.' 

This rediu ed dose also i esulted m more rapid reco\ ery with 
less- tirolongt'd sedation. These h mi mgs suggest that a reduc- 
turn of lluctii<iIion m the plasma concentrations will reduce 
to(al dosage r<M]unemeiit . H such a reduction m plasma ( nn- 
( filtration Ihietuation also af)plies to oral prolonged-release 
dosage forms, it would provide a distinct advantage !<u then 
use. 

The bioa\ailabilit>- ot a [iailieulai drug product, by an\ 
route of administration, ( an l)e delermmed by comijarison ot 
the Al t ' ot a (irug given by t he route ol mler-est with t hat of the 
same dose gi\'en intravenously ( see ( 'hapter 4 1 ). In the case 
()1 an orally administered drug, it is the ratio ni the Al '( ' aher 
an oral dose to the Al'f after an intravenous do.se. The 
decreased lnoa\ailal)i!it\ <»t an oral dose ma\- t>e due to [K>ot 
gasiiointest inal absin[)tion ol the drug because H d(»es not go 



( om[)lt tt 1\ into soiuuon as II ina> ih ut giadt o mint g.Lsirom 
testinal lumen. or il doesiiot pass across t he intestinal mucosa 
I ^irthermore. m order (o reach the general circulatK ui. drugs 
taken orally must pa.ss through the wall ot the gastrointestinal 
tract and then to the liver via the portal vein. Thus, drug 
meiabolisni iiia\ oeeiii ill ttie gut wall or m th*' \wvv and 
se\-erely limit the dein cry o! parent drug (o t he genera! circu- 
lation. 

If the e\traeti(tn of the drug t)\ the h\t'i is etlicierit, oral 
adininistratioi, lesults ;r. low bioa\ailabilitx and sometime^ 
limited pharmacological etlect This is cornnKuily referred 
to as first-jxiss nii'lohn! ism { [)res>st em ic metabolism). 
'I able I hsls some of ihe drugs known to exhibit first-pass 
metabolism. Het .luse their extraclioii is high and their rate 
< .i inetalK»lism great, the rate- limiting step in tlie clearance ot 
drugs m Table 1 is li\'ej blood How. The metabolism ( »f these 
drugs can be reterred io iisjinu -Innitcti. The cUnical signiti- 
caitce of changes in li\'er blood tlow on drug bioavailability 
will be discussed umWv Dnu^ Thcnipii tn Ih'patic DLsf^asc. 

DitVerent dosage h)rnis of ttie same drug may have ditTereiU 
systenuc bioavailabilities. The ratio of tlie AVC for <uie dos- 
age torm to that of another dosage h)rm is termed the tvUitn r 
tjKHUHiilabtdtn. A drug usually has the liigliest bioavailabil- 
ity il administered (*rally as an a(}ueous solution: finely commi- 
nuted drugs 111 suspension follow chjsely. However, as a 
drug is packed mio liard gelatin capsules or compacted into 
tablets, Its bioavailability decreases. Furthermore, a drug m 
one do.sage hirin made by (uie manufacturer may have a 
diflerent bioavailability from that of another niaiuifacfurer. 

With drugs b»r which bioavailability varies significantly from 
prtuluct to f)roduct, if one pr(Kluc1 initially has been effica- 
cious. It IS advisable to ( ontiiuie wiifi ttiat [)roducl. If lor 
econonucal or other reasons the |)roduct must be changed to 
that ituuudaclured by a dillerent company, it is wise to ol)- 
sen-'e tht^ patient carefully for a possible chang(E m clinical 
response indicative of a cluuige in bioavailability, Prixiucts 
designed for |)rolonged release .sometimes have a low 
bK)availability. However, this may not be a [)rolilem during 
mauiteiiance therapy so long as tlierapeutic serum concenlia- 
tions are achie\'ed consist (mlly. 

The [iresence of food in the stomach or inlesiine can liave a 
[)rotound inlluence on the rate and extent (bioavailattility ) of 
drug abs(trpti(ui. Initial absor[)tion studies tor a new drug, 
perhuined m healthy volunteers, commonly include fasting 
and noiitasliiig conditions, Thereh)re. m general, and for 
controlled diets, the etlect that h»od may have on drug absorf)- 
Mon may t>e kiu»wn when a drug is intr(»(.iuced into the market. 
I'litortunately, hxxl-drug uiteractioiis are not consistent, and 
the presence of food may enhance (»r dimmish the absorption 
of drugs. The most common type oi interaction occurs when 
a b)od c<Hist!tueiU binds ihv drug and the tood-drug comi)lex 
cannot pass tlirough the gut wall. For exami)le, comi)lex- 
atiim of tetracycline antiltiolics may occur when these drugs 
are adnunistered with dairy [)roducts or with antacids contain- 
ing alunununi, calcium or magnesium. 

The prcseru (^ of a large meal m the stomach will delay 
gastric emptying. If a drug that is al)sort)ed in the mtesline is 
ingested witti a large meal, the delay in gastric eniiKymg may 
result 111 a delay m absor[)tittn ol the drug. However, the 
[irescnrc of food m the stomach also has been shown to 



Table 1— Drugs that Exhibit First-Pass Metabolism 
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